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LISTING OF CLAIMS 

This listing of the claims replaces all previous versions of the claims. 

J ^ 
1. (Currently Amended) A method of transmitting a downlink signal from a first 

communication station of ^communication system to a remote communication device, the first 

communication station having a smart antenna system, the method comprising: 

providing a first set of sequential time intervals for tfie first comi minicntion station, 
each of the time intervals having a^elected number of downlink conventional channels, and 
an associated conventional channel on an up link conve ntional chan nel associated with each 
of the downlink conventional channels, each associated uplink conventional channel having 
L predefined relationship to its associated downlink conventional channel: 

providing one or more further sets of sequential time intervals, each set o f the one or 
more further sets of sequential time intervals associated with o ne or more other 
communication stations of the communication system, the further sets of sequential time 
intervals for communication between the other communication stations and o ne or more 
other remote communication devices associated with the other communication stations; 

receiving one or more uplink signals from one or more of the other, undesired 
remote communication devices as interference on one or more uplink channels associated 
with a first downlink conventional channel; ^ 

detennining ^downlink smart antenna processing strategy for transmitting from the first 
communication station in a non-directional manner on a the first downlink conventional channel, 
the strategy, including mitigating interference towards the one or more other remote 
communication devices known to the first communication s tation to be unde s ired to reduce , 
with respect to in that each of the one or more undesired remote communication deviees 
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devices, a stre* < >th of a signal transmitted may receive one or more a ignnls on the fir s t 
downlink conventional channel during transmitting by the first communication station on the 
first downlink conventional , +h« dnwnlink processing strategy using the received \ 

unlink signals as inputs to provide interferenc e mitigation; and 

transmitting a downlink signal in a non-directional manner from the first communication y ^ 
station on the first downlink conventional channel using the determined downlink processing ^ 
strategy. 

2. (Original) A method as described in claim 1 , 

wherein the downlink signal is a paging signal to a first remote communication device of 
the first communication station, 

wherein each remote communication device associated with the first communication 
station has an active state wherein it is in active communication with the first communication 
station, and an idle state wherein it has established its identity but is not actively communicating, 
and 

wherein the first remote communication device is in an idle state during the transmitting 
step of the paging signal. 

3. (Original) A method as described in claim 2, wherein the first remote communication 
device includes a second plurality of antenna elements. 

4. (Original) A method as described in claim 3, wherein the first remote communication 
device includes a second smart antenna system that includes the second plurality of antenna 
elements. 

5. (Original) A method as described in claim 2, wherein the first remote communication 
device includes a remote user terminals. 
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6. (Original) A method as described in claim 5, wherein at least one remote user terminal is 
mobile. 

7. (Original) A method as described in claim 1 , 

wherein the downlink signal is a broadcast signal to one or more remote communication 
devices of the first communication station, and 

wherein the downlink strategy determining step determines a downlink smart antenna 
processing strategy for transmitting the downlink signal in a substantially omnidirectional 
manner except for simultaneously mitigating interference towards the undesired remote 
communication devices. 

8. (Original) A method as described in claim 1, wherein the first communication station 
comprises a cellular base station. 

9. (Original) A method as described in claim 1 , wherein the first communication station is 
coupled to an external data and/or voice network. 

10. (Original) A method as described in claim 9, wherein the external network includes the 
Internet. 

11. (Canceled) 

12- (Currently Amended) A method as described in claim 11 claim 1, 

wherein the communication s y s tem includes one or more other communication 
s tations * stations of the system are each associated with one or more of the furth e r sets of 
sequential time intervals, and 

wherein the one or more of the other, undesired remote communication devices include a 
remote communication device associated with the one or more other communication stations. 
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13. (Currently Amended) A method as described in claim 12, 

wherein each of the downlink conventional channels of the first and of the further sets of 
time intervals are associated with one or more of the uplink conventional channels of the same 
respective set of time intervals, such that any remote communication device receiving data from 
its associated communication station during a first downlink conventional channel has first 
transmitted data to its associated communication station on an associated uplink conventional 
channel of its set of sequential time intervals, 

wherein the first communication station knows the association of a downlink 
conventional channel and its one or more associated uplink conventional channels of the further 
sets, 

wherein the receiving of the one or more uplink signals is includes receiving on uplink 
channels known to the first communication station to be the uplink channel associated with the 
first downlink channel on which the downlink message is to be transmitted, and 

wherein the receiving of the one or more uplink signals is includes receiving the signals 
at the first communication station. 

14. (Currently Amended) A method as described in claim It claim 1. 

wherein each of the downlink conventional channels of the first and of the further sets of 
time intervals are associated with one or more of the uplink conventional channels of the same 
respective set of time intervals, such that any remote communication device receiving data from 
its associated communication dewee station during a first downlink conventional channel has 
first transmitted data to its communication deviee station on an associated uplink conventional 
channel of its set of sequential time intervals, 
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wherein the receiving step-is the one or mor e uplink signals includes receiving on 

or more associated uplink channels known to the first communication station to be associated 
with the first downlink channel, and 

wherein receiving step the one or more unlink signals includes receiving the one or 
more uplink signals from the one or more undesired remote communication devices at the first 
communication station. 

15. (Original) A method as described in claim 14, wherein each of the selected number of 
downlink conventional channels is a distinct downlink data transfer period in the intervals of the 
first and any further sets, and wherein each associated uplink conventional channel is a distinct 
associated data transfer period of the intervals of the respective set of sequential time intervals, 
the associated data transfer periods being for uplink communication. 

16. (Currently Amended) A method as described in claim 11 claim 1, further comprising: 
forming side information about the undesired remote communication devices from the 

received one or more uplink signals; 

storing the side information in a database in the first communication station; and 
retrieving the side information from the database, 

wherein the determining the downlink processing strategy determining step includes 
using the retrieved side information as inputs . 

17. (Currently Amended) A method as described in claim 16, 

wherein the receiving of the one or more uplink signals is comprises receiving at the 
first communication station. 
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18. (Currently Amended) A method as described in claim 16, 

wherein the communication system includes ot least ono other p o m mnn icntion station 
and an inter-communication-device communication mechanism, 

wherein the receiving ef the one or more uplink signals includes receiving the signals at 
the one or more other communication stations, . 

wherein the forming the side information step for each undesired remote communication 
device occurs at the other communication station receiving the signal from said each undesired 
remote communication device, and 

wherein the side information is communicated to the first communication station using 
the inter base station inter-communication-device communication mechanism. 
19. (Currently Amended) A method as described in cloim 11 claim 1. wherein the first 
communication station includes at least a first remote communication device and a second 
remote communication device, 

wherein the received uplink sigftfti receiving the one or more uplink signals includes 
receiving a signal at the first communication station transmitted by the second remote 
communication device to the first communication station on a first associated uplink 
conventional channel associated with the first downlink conventional channel, 

wherein the determining the downlink processing strategy determining step us es 
includes using the signal received from the second remote communication device as an input 
to determine the downlink processing strategy, and the determined downlink s mart antenna 
processing strategy is to simultaneously 

(i) transmit data to the second remote communication device in a directional manner, and 
(ii) transmit a downlink message to the first remote communication device in a manner that 
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mitigates interference towards the second remote communication device on the first downlink 

conventional channel, and 

wherein the transmitting step Hnwnlink signal includes simultaneously transmitting 
data to the second remote communication device in a directional manner and the downlink 
message to the first remote communication device in a substantially non-directional manner that 
includes mitigating interference towards the second remote communication device. 

20. (Currently Amended) A method as described in claim 19, 

wherein each remote communication device has an - active a state wherein it is in of 
active communication with its associated communication deviee station, and an idle state 
wherein it each remote communication device has established its identity but is not actively 
communicating with its communication device station, and 

wherein the first remote communication device is in the idle state. 

21. (Currently Amended) A method as described in claim 19, 

wherein each of the downlink conventional channels is associated with one or more of the 
associated uplink conventional channels, such that any remote communication device receiving 
data from its communication deviee station during a first downlink conventional channel has 
first transmitted data to its communication deviee station on an associated uplink conventional 
channel; 

whetein said receiving step the one or more uplink signals includes receiving one or 
more signals on the first associated uplink conventional channel, including receiving the signal 
transmitted by the second remote communication deviee device; 

wherein the determining the downlink processing strategy determining uses includes 
using the one or more r eceived uplink signals received and received, the determined strategy is 
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to transmit on a downlink conventional channel associated with the first uplink conventional 
channel; and 

wherein tfce simultaneously transmitting step is the data to the second remote 
^mmunicat ion device includes transmitting on a downlink conventional channel associated 
with and occurring later than the first associated uplink conventional channel; an d channel. 

wherein the first communication s tation remote communication device is not 
transmitting to the first communication s tation on the first uplink conventional channel 
during the receiving step* 

22. (Currently Amended) A method as described in claim 11 claim 1. wherein the 
determined determining the downlink processing strategy includes generating a strategy for 
transmitting the downlink signal in a direction wherefrom there were no substantial signals 
received on the uplink on the first uplink conventional channel in the receiving step. 

23. (Currently Amended) A method as described in claim 22, wherein the determined 
determining the downlink processing strategy is determined from the includes compensating 
for a received signal covariance of the signals received in the receiving step. 

24. (Currently Amended) A method as described in claim 19, wherein the determ ined 
determining the downlink processing strategy includes generating a strategy for transmitting 
the downlink message to the first remote communication device in a direction wherefrom there 
were no substantial signals received on the uplink on the first associated uplink conventional 
channel in the receiving step. 

25. (Currently Amended) A method as described in claim 2 8 claim 24. wherein Ac 
determin ed determining the downlink processing strategy includes generating a strategy for 
transmitting the downlink message to the first remote communication device and the device. 
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^rmining th* downlink processing strategy determining use s further inclndinR using a 

criterion from the received signal covariance of the signals received in the receiving step. 
26* (Currently Amended) A method as described in claim 1 9, wherein the determined 
determining the downlink processing strategy includes generating a strategy for transmitting 
the downlink message to the first remote communication device and the device, determining 
the downlink processing strategy determining u s e s further including using a criterion that 
includes directing a null towards the second remote communication device. 
27. (Original) A method as described in claim 20, wherein each of the selected number of 
downlink conventional channels is a distinct downlink data transfer period in the intervals of the 
set, and wherein each associated uplink conventional channel is a distinct associated data transfer 
period of the intervals of the set, the associated data transfer periods being for uplink 
communication. 
28-30. (Canceled) 

31. (Currently Amended) A method as described in claim 20, 

wherein the communication sy s tem includ e s a s ot of one or more other 
communication s tations each having one or more remote communication d e vic e s; 

wherein the provided further sets of sequential time intervals includes include a set of 
sequential time intervals for each other communication station; 

wherein each downlink conventional channel of the further sets of sequential time 
intervals is associated with one or more of the associated uplink conventional channels, 

wherein each of the further sets of sequential time. intervals is coordinated with the first 
set of sequential time intervals such that the first communication station knows the association 
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between a downlink conventional channel and an uplink conventional channel for each of the 
further sets, 

wherein the receiving step the one or nplink signals includes receiving signals at 
the first communication station on one or more associated uplink conventional channels of the 
further sets of sequential time intervals associated with with, and temporally preceding 
preceding, the downlink conventional channel of the further sets of sequential time intervals 
wherein the downlink transmitting step is to occur, and 

wherein the determ ined determining the downlink processing strategy includes 
generating a strategy for transmitting the paging message to the first remote communication 
device in a manner that mitigates interference towards the second remote communication device 
and towards any remote communication devices of the other communication stations whexefrom 
signals are received on the associated uplink channels in the receiving step. 
32. (Currently Amended) A first communication station comprising: 

a smart antenna system to communicate with at least one remote communication device 
using a smart antenna processing strategy, the smart antenna system including a plurality of 
antenna elements; 

an uplink reception unit, coupled to the antenna element plurality elements to provide 
an uplink conventional channel associated with each of a plurality of downlink 
conventional channels, each uplink conventional channel having a predefined relationship 
to its associated downlink conventional channel, and receive one or more uplink signals from 
one or more undesired remote communication devices on one or more upl ink conv entional 
channels associated with a first downlink conventional channel; 
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a processor, coupled to the uplink reception unit, the processor to determine a downlink 
smart antenna processing strategy for transmitting from the first communication station in a non- 
directional manner, the Hnwtilink processing strategy determining using the one or more 
received uplink signals , the s trategy including mitigating to generate interference mitigation 
towards the one or more iindesired remote communication devices known to bo nndc s ircd, in 
that each of to reduce, t^thg one or more undesired remote communication 

devi ce s mny rrfriv^ ^ ™ n ™ r ignnlfl during tran s mitting devices, a strength of a signal 
^ transmitted by the first communication station on th^pnejconventional channel; and 

a downlink transmission unit, coupled to the antenna element plurality elements and to 
the processor, to provide the first downlink conventional channel to transmit a downlink signal 
in a non-directional manner from the first communication station using the determined downlink 
processing strategy, provide a selected number of downlink conventional channels of a first set 
of sequential time intervals for the first communication station, the first set including the first 
downlink conventional channe l, and provide one or more additional sets of sequential time 
intervals, each associated with one or more other commu nication s tations for 
communication between the other communication stations and one or more remote 
communication devices associated with the other communication stations . 

33. (Canceled) 

34. (Currently Amended) A first communication station as described in claim 32, 
wherein the downlink signal is a paging signal to a first remote communication device of 

the first communication station, 

wherein each remote communication device associated with the first communication 
station has an active state wherein it is in active communication with the first communication 
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station, and an idle state wherein it has established its identity but is not actively communicating, 
and 

wherein the first remote communication device is in an idle state during the transmitting 
step of the paging signal. 

35. (Currently Amended) A first communication station as described in claim 32, 
wherein the downlink signal is a broadcast signal to one or more remote communication 

devices of the first communication station, and 

wherein the processor determines the downlink strategy for transmitting the downlink 
signal in a substantially omnidirectional manner except for simultaneously mitigating 
interference towards the undesired remote communication devices. 

36. (Original) A first communication station as described in claim 32, wherein the first 
communication station is coupled to an external data and/or voice network. 

37. (Original) A first communication station as described in claim 36, wherein the external 
data and/or voice network includes the Internet. 

38. (Original) A first communication station as described in claim 32, wherein the remote 
communication devices include a first remote user terminal. 

39. (Original) A first communication station as described in claim 38, wherein the first 
remote user terminal is mobile. 

40. (Original) A first communication station as described in claim 32, wherein me downlink/ 



(d^includes voice. 



i 41. (Original) A first communication station as described in claim 32, wherein ftjedownli 
^dat^ includes information exchanged via the Internet. 



Application No.: 09/676,888 Examiner: V. Ly 

Attorney Docket No.: 015685.P027 -13- Art Unit; 2667 



PAGE 16/24 * RCVD AT 3/31/2005 3:56:31 PM [Eastern Standard Time] * SVR:U8PT0-EFXRF-1/25 * DNIS:2733175 " C8ID:503 684 3245 * DURATION (mm-ss): 09-44 



03/31/2005 13:03 FAX 503 684 3245 



BSTZ - LAKE OSWEGO 



@017 



42. (Currently Amended) A machine-readable medium having stored thereon information 
representing a set of machine-executable instructions, that, when executed by a machine, cause 
the machine to perform a method of transmitting a downlink signal from a first communication 
station of a communication system to a remote co mmunication device, the first communication 
station having a smart antenna system, the method comprising: 

providing a first set of sequential time intervals for the communication station. 
each of the time intervals having a selected number of downlin k conventional channels, and 
an associated conventional channel on an uplink conventio nal channel associated with each 
of the downlink conventional channels, each associated up link conventional channel having 
a predefined relationship to its associated Hnwnlink convention al channel; 

providing one or more farther sets of sequential time intervals, each set of the one or 
more farther sets of sequential time intervals associated with o ne or more other 
communication stations of the communication system, the further sets of seq uential time 
intervals for communication between the other communication station s and one or more 
other remote communication devices associated with the other commu nication stations: 

receiving one or more uplink signals from one or more of the other, un desired 
remote communication devices as interference on one or more uplink channels a ssociated 
with a first downlink conventional channel; 

determining a downlink smart antenna processing strategy for transmitting from the first 
communication station in a non-directional manner on a the first downlink conventional channel, 
the strategy including mitigating interference towards the one or more other remote 
communication devices- taiown to the first communication s tation to be unde s ir e d to reduce, 
with respect to in that each of the one or more undesired remote communication devices 
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devices, a stre n gth of a signal transmitted may receive one or more s ignals on the first 
Jo nT ili i ilc co nrc ntioTinl ?^ — 1 n n rm C trnnrmittinff by the first communication station on the 
first downlink conventional dnwnlink nrocessing strategy using the received 

n plink signals as inputs to provide interference mitigation: and 

transmitting a downlink signal in a non-directional manner from the first communication 
station on the first downlink conventional channel using the determined downlink processing 
strategy, 

43. (Currently Amended) A machinerreadable medium as described in claim 42, 
wherein the downlink signal is a paging signal to a first remote communication device of 

the first communication station, 

wherein each remote communication device associated with the first communication 
station has an active state wherein it is in active communication with the first communication 
station, and an idle state wherein it has established its identity but is not actively communicating, 
and 

wherein the first remote communication device is in an idle state during the transmitting 
step of the paging signal. 

44. (Original) A machine-readable medium as described in claim 43, wherein the first remote 
communication device includes a second plurality of antenna elements. 

45. (Original) A machine-readable medium as described in claim 44, wherein the first remote 
communication device includes a second smart antenna system that includes the second plurality 
of antenna elements. 

46. (Original) A machine-readable medium as described in claim 43, wherein the remote 
communication devices include a first remote user terminal. 
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47. (Original) A machine-readable medium as described in claim 46, wherein the first remote 
user terminal is mobile. 

48. (Currently Amended) A machine-readable medium as described in claim 42, 
wherein the downlink signal is a broadcast signal to one or more remote communication 

devices of the first communication station, and 

wherein the downlink strategy determining step determine s Hnwnlink processing 
strategy comprises determining a downlink smart antenna processing strategy for transmitting 
the downlink signal in a substantially omnidirectional manner except for simultaneously 
mitigating interference towards the undesired remote communication devices. 

49. (Original) A machine-readable medium as described in claim 42, wherein the first 
communication station comprises a cellular base station. 

50. (Original) A machine-readable medium as described in claim 42, wherein the first 
communication station is coupled to an external data and/or voice network. 

51. (Original) A machine-readable medium as described in claim 50, wherein the external 
network includes the Internet 

52. (Canceled) 

53. (Currently Amended) A method of transmitting a downlink signal in a non-directional 
manner from a first communication station having a smart antenna system on a first downlink 
conventional channel to a first remote communication device, while communicating with one 
or more other remote communication devices on the same first downlink conventional channel, 
the method comprising: 

receiving one or more uplink signals from the other remote communication devices; 
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determining a downlink smart antenna processing strategy using the received uplink 
g ; r *i gl th« Hnwulink proce ssing strategy to be used to transmit from the first communication 
station in a non-directional manner on a the first downlink conventional ebftnnel channel, and 
to transmit to the one or more other remote communication devices on the same first downlink 

conventional channel; «nd 

transmitting a first downlink signal in a non-directional manner from the first 
communication station station, and one or more other downlink signals to the one or more other 
remote communication devices devices, on the first downlink conventional channel using the 
determined downlink s trategy* strategy; 

providing a set of sequential time intervals for the first communication station, each of 
the time intervals having a selected number of downlink conventional channels including the 
first downlink conventional channel, and each of the downlink conventiona l channels further 
having an associated uplink conventional channel on the uplink associated with each of th e 
downlink conventional channels in the time intervals, each associated uplink conventional 
channel having a predefined relationship to its associated the downlink conventional channel, 
channel; and 

providing a set of further sequential time intervals associated with a different 
communication station, each of the further time intervals having a se lected number of 
dnwnlink conventional channels associated wi th the diffe rent commu nication station; 

wherein the receiving the one or more uplink signals includes receiving on a first 
associated uplink channel associated with the first downlink conventional channel a second 
uplink signal from the second remote communication device transmitted at the first 
communication station, and 
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wherein the H^rminin P th» Hnwnlink processing strategy determining u ses includes 
using the received signals as an input t o determine a downlink smart antenna processing 
strategy to simultaneously 

(i) transmit downlink data to the second remote communication device in a directional 
manner, and (ii) transmit the first downlink signal to the first remote communication device in a 
manner that mitigates interference towards the second remote communication device on the first 
downlink conventional channel. 

54. (Original) A method as described in claim 53, wherein the first communication station 
comprises a cellular base station. 

55. (Original) A method as described in claim 53, wherein the first remote communication 
device includes a second plurality of antenna elements. 

56. (Original) A method as described in claim 55, wherein the first remote communication 
device includes a second smart antenna system that includes the second plurality of antenna 
elements. 

57. (Original) A method as described in claim 53 , wherein the first communication station is 
coupled to an external data and/or voice network. 

58. , (Original) A method as described in claim 53, wherein the one or more other remote 
communication device include a first remote user terminal. 

59. (Original) A method as described in claim 58, wherein the first remote user terminal is 
mobile. 

60. (Original) A method as described in claim 53, wherein the first downlink signal includes 
voice. 
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61. (Original) A method as described in claim 53, wherein the first downlink signal includes 



information exchanged via the Internet. 

62. (Canceled) 

63. (Currently Amended) A method as described in claim 62 claim 53, 

wherein each remote communication device has an^aetive a state wherein it is in of 
active communication with its associated communication device station, and an idle state 
wherein it each remote gomiminica tion device has established its identity but is not actively 
communicating with its communication deviee station , and 

wherein the first remote communication device is in the idle state. 

64. (Currently Amended) A method as described in claim 62 claim 53, 

wherein each of the downlink conventional channels is associated with one or more of the 
uplink conventional channels, such that any remote communication device receiving data from 
its communication device during a first downlink conventional channel has first transmitted data 
I to its communication device on an associated uplink conventional channel; and 

wherein the determining the downlink processing strategy determining -uses includes 
using the one or more received uplink signals and received, the determined strategy is for 
transmitting on a a downlink conventional channel associated with and occurring later than the 
first associated uplink conventional channel} a nd channel. 

wherein the transmitting s top is on a downlink conventional channel associated with 
the fir s t as s ociated uplink conventional channel; an d 

wherein the first remote communication device is not transmitting to the first 
communication s tation on the first uplink conventional channel during the receiving s top* 
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65. (Original) A method as described in claim 63, wherein each of the selected number of 
downlink conventional channels is a distinct downlink data transfer period in the intervals of the 
set, and wherein each associated uplink conventional channel is a distinct associated data transfer 
period of the intervals of the set, the associated data transfer periods being for uplink 
communication. 

66. (Currently Amended) A method as described in claim 63, wherein the determined 

-* #^^ r , H^rminina the downlink processing strategy is includes generating 

a strategy to transmit the first downlink signal in a direction wherefrom there were no 
substantial signals received on the uplink on the first associated uplink conventional channel in 
the receiving step. 

67. (Currently Amended) A method as described in claim 66, wherein determining the 
rinwnlink nrocessing strategy determining u s es includes using a criterion that is determined 
from the received signal covariance of the signals received in receiving step. 

68. (Currently Amended) A method as described in claim 63, wherein determining the 
determined s mart antenna downlink nrocessing strategy includes generating a strategy to 
transmit the paging signal according to a criterion that includes directing nulls towards the 
second remote communication device. 

69-91. (Canceled) 
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